Individuals with chronic obstructive pulmonary disease (COPD) show poorly reversible airflow limitation with functional expiratory limitation and dynamic hyperinflation. The pathophysiology involved with COPD leads to significant dyspnea, limited exercise tolerance, and decreased performance of respiratory muscles. Breathing retraining has been recommended for these individuals as part of their rehabilitation. However, the question of the beneficial effects of breathing retraining for individuals with chronic obstructive disease has been a debate since the 1960s by individuals such as Barach, 1 Schmidt and Wasserman, 2 and Motley. 3 Breathing retraining techniques described through the ages have included pursed-lip breathing (PLB), diaphragmatic breathing (DB), expiratory muscle training (EMT), and inspiratory muscle training (IMT). The controversy regarding the use of breathing retraining relates not only to the theory behind the use of these techniques but also in the demonstration of actual improvement in function versus improvement in comfort of the individual and their quality of life. The improvements with breathing retraining discussed in the literature have included improvements in dyspnea, work of breathing, ventilation, lung volume, functional performance, and activities in daily living. 2-10 However, many argue the improvements may not be due to breathing retraining alone but rather due to the adjunctive therapies such as medications, use of oxygen, and exercise training itself.
Individuals with chronic obstructive pulmonary disease (COPD) show poorly reversible airflow limitation with functional expiratory limitation and dynamic hyperinflation. The pathophysiology involved with COPD leads to significant dyspnea, limited exercise tolerance, and decreased performance of respiratory muscles. Breathing retraining has been recommended for these individuals as part of their rehabilitation. However, the question of the beneficial effects of breathing retraining for individuals with chronic obstructive disease has been a debate since the 1960s by individuals such as Barach, 1 Schmidt and Wasserman, 2 and Motley. 3 Breathing retraining techniques described through the ages have included pursed-lip breathing (PLB), diaphragmatic breathing (DB), expiratory muscle training (EMT), and inspiratory muscle training (IMT). The controversy regarding the use of breathing retraining relates not only to the theory behind the use of these techniques but also in the demonstration of actual improvement in function versus improvement in comfort of the individual and their quality of life. The improvements with breathing retraining discussed in the literature have included improvements in dyspnea, work of breathing, ventilation, lung volume, functional performance, and activities in daily living. [2] [3] [4] [5] [6] [7] [8] [9] [10] However, many argue the improvements may not be due to breathing retraining alone but rather due to the adjunctive therapies such as medications, use of oxygen, and exercise training itself.
PLB has been theorized to be effective by preventing airway collapse and subsequently reducing the ratio of dead space to tidal volume (VD/VT), increasing alveolar ventilation, and subsequently decreasing dyspnea. Jiang et al. 11 recently studied upper airway unidirectional breathing (in through nose, out through mouth) in humans without COPD and its relationship on tidal volume and breathing efficiency. The unidirectional breathing resulted in a significant reduction in functional dead space and an improvement in breathing efficiency (defined by improvement in tidal volume). Evidence also supports the use of PLB in individuals with COPD with results of decreased respiratory rates, decreased minute ventilation and decreased PaCO 2 , 3-5 decreased VO 2 during PLB, 8 improvement in PaO 2 and SaO 2 3,4 , and a decrease in dyspnea. [4] [5] [6] [7] In addition, Tiep et al. 10 used PLB techniques and showed an improvement in SpO 2 when used with pulse oximetry biofeedback.
The greatest benefit of PLB training has been demonstrated in conjunction with physical activity including activities of daily living. PLB during exercise was shown to lower post-exercise respiratory rate and improved return to recovery as compared with exercise without PLB. 12 Most recently in a randomized controlled study, individuals performing PLB showed improved exertional dyspnea and improvement in functional performance as measured by the physical function scale of the SF-36. 13 DB exercises have been reported in the literature to have both positive and negative effects in the COPD population, although this breathing retraining technique may be better suited toward the post coronary artery bypass surgery population or others with restrictive lung dysfunction. 9 The positive effects reported in the COPD population have mostly emphasized a slowing of respiratory rate, which may improve inspiratory and expiratory airflow as well as gas exchange. 9 However, after reviewing all the evidence, there appears to be no benefit to training individuals with COPD to perform DB except to slow their breathing rate. 9 Controversy also surrounds the use of IMT for individuals with COPD. On the positive side, improvements in inspiratory muscle strength and endurance have been demonstrated with IMT alone and as an adjunct to exercise conditioning. Lotters et al. 14 performed a meta-analysis on the efficacy of IMT with individuals diagnosed with COPD and concluded that IMT alone or in combination with exercise conditioning significantly improved inspiratory muscle strength and endurance as well as improving dyspnea at rest and with activity. However, one of the negative aspects of IMT is that most studies have lacked follow-up data with IMT training. Weiner et al. 15 showed that the benefits of 12 weeks of IMT declined over 1 year if maintenance training was not performed. Although IMT is recommended to be included in pulmonary rehabilitation programs, the effort to perform IMT may not outweigh the short-term benefits if the subject population does not continue to perform the IMT on a maintenance schedule.
In summary, based upon the current evidence, it appears that breathing retraining exercises of PLB should be performed by individuals with COPD with the goal to reduce dyspnea at rest and with exertion, and to improve functional performance. IMT should be included for individuals who show adherence to rehabilitation instructions and who will continue to perform these activities long after a rehabilitation program ends and/or for those individuals who demonstrate respiratory muscle weakness. DB exercises are not indicated in this population except to slow the respiratory rate.
